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3-Dimensional DynaCT Rotational Angiographic Reconstruction
and 3-Dimensional Printed ModelJoseph T. Poterucha, DO,* Thomas A. Foley, MD,y Nathaniel W. Taggart, MD*A 15-year-old girl with D-transposition of thegreat arteries presented with combined neo-pulmonary stenosis and regurgitation
following arterial switch operation as a neonate and
neo-pulmonary valvectomy at 6 years of age. Echo-
cardiography revealed right ventricular enlargement
and severe neo-pulmonary regurgitation and stenosis
with a mean Doppler gradient of 47 mm Hg. Right
ventricular end-diastolic volume by cardiac magneticFIGURE 1 3D Reconstruction and Printed Model Pre- and Post-PPVI
Pre- (A, C; Online Videos 1 and 2) and post- (B, D; Online Videos 3 and
model. 3D ¼ 3-dimensional; PPVI ¼ percutaneous pulmonary valve imp
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catheterization with 3-dimensional (3D) DynaCT rota-
tional angiography and 3D reconstruction (Siemens,
Munich, Germany) (Figure 1A, Online Videos 1 and 2).
Catheterization demonstrated a peak-to-peak pul-
monary gradient of 38 mm Hg. The right ventricular
outﬂow tract (RVOT) measured 16 mm angiographic-
ally. Sequential placement of a 26-mm ev3 IntraStent
LD Max (ev3-Endovascular, Plymouth, Minnesota)4) Melody valve implantation 3D DynaCT reconstruction and printed
lant.
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e152and a Palmaz-XL-3110 stent (Cordis, Johnson & John-
son, Bridgewater Township, New Jersey), both deliv-
ered over a 22-mm  4-cm Z-med balloon (PFM
Medical, Cologne, Germany) established a satisfactory
landing zone for percutaneous pulmonary valve im-
plantation. A Medtronic Melody valve (Medtronic,
Fridley, Minnesota) was successfully placed in the
RVOT using a 22-F Ensemble delivery system (Med-
tronic), resulting in resolution of neo-pulmonary
regurgitation and improvement in peak-to-peak
gradient to 15 mm Hg. DynaCT rotational angiography
and reconstruction was again performed (Figure 1B,
Online Videos 3 and 4). The 3D rotational angiogram
DICOM (Digital Imaging and Communications in Med-
icine) data was then processed ofﬂine using dedicated
software (Materialize, Leuven, Belgium) to create STL
(stereolithography) ﬁles for 3D printing. Life-size 3D
printing was performed using an Objet Connex350 3D
Printer (Stratasys Ltd., Eden Prairie, Minnesota)
(Figures 1C and 1D).Off-label percutaneous pulmonary valve implan-
tation has been safely demonstrated in patients
with unfavorable anatomy including patients with
conduit-free RVOT, native pulmonary valves, and
small conduits. Creation of an adequate landing
zone with pre-stenting of the RVOT is critical
to successful placement (1). This is the ﬁrst re-
ported case of percutaneous pulmonary valve im-
plantation into a native RVOT using 3D rotational
angiography for guidance of stent and valve im-
plantation. Three-dimensional printed models pro-
vide a novel and valuable tool for patient and
trainee education.
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